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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink composition 
in order to prepare a specimen used for simply and rapidly 
testing glucose in a solution, especially in urine or a saliva, 
etc., at the time of chewing by printing. 
SOLUTION: A glucose detecting part 2 is formed on a 
i. support 3 by printing with an ink comprising a composition 

^ j -rr*mm&. f or detecting glucose to provide a glucose specimen 1. The 

— j- ink for detecting the glucose is improved by increasing the 

g| amount of a guaiac resin as an oxidizability indicator and 

using a mixture of a low-molecular weight 



-a WW polyvinylpyrrolidone with a high-molecular weight 
polyvinylpyrrolidone as a water-soluble polymer and 
further a powder containing sodium carboxymethyl 
cellulose as a water retaining carrier. Thereby, the glucose 
specimen, capable of assuming color good in gradational 
properties in a high-concentration region and preservable 
for one and a half years by preservation at ambient 
temperature is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink constituent for grape-sugar detection which said oxidizability indicator is guaiac resin, 
and said water-soluble polymer is the mixture of the polyvinyl pyrrolidone of low molecular weight, and the 
polyvinyl pyrrolidone of the amount of giant molecules in the ink constituent for grape-sugar detection with 
which the ink constituent used for the inspection object for grape-sugar detection consists of glucose oxidase, 
a peroxidase, an oxidizability indicator, a water-soluble polymer, water retention support, PH buffer, a 
surface active agent, a solvent, and others, and is characterized by for said water retention support to consist 
of fine particles which contain the calcium salt of a carboxymethyl cellulose at least. 

[Claim 2] The mixed rate is an ink constituent for grape-sugar detection according to claim 1 characterized 
by for said water-soluble polymer being the mixture of the polyvinyl pyrrolidone of the low molecular 
weight of weight average molecular weight 1,000-5,000, and the polyvinyl pyrrolidone of the amount of 
giant molecules of weight average molecular weight 1,000,000-1,300,000, for the polyvinyl pyrrolidone of 
low molecular weight being 30 - 50 % of the weight, and for the polyvinyl pyrrolidone of the amount of 
giant molecules being 50 - 70 % of the weight, and the content in [ all ] a constituent being 3 - 7 % of the 
weight. 

[Claim 3] Claim 1 characterized by for the content of the guaiac resin as said oxidizability indicator being 1 
- 2 % of the weight, and the content of the carboxymethyl-cellulose calcium salt as said water retention 
support being 5 - 15 % of the weight, and the ink constituent for grape-sugar detection according to claim 2. 
[Claim 4] Claim 1 characterized by being measurable in the range of 5 - 500 mg/dl as a grape-sugar content 
when the grape-sugar inspection object produced using said ink constituent measures whenever 
[ coloration ] using a reflection density meter, claim 2, and the ink constituent for grape-sugar detection 
according to claim 3. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink constituent for producing the inspection object used 
in order to inspect simply and quickly grape sugars, such as a solution, especially inside of urine, saliva at 
the time of digestion, by printing. 
[0002] 

[Description of the Prior Art] Inspecting among urine the grape sugar contained in body fluid, such as blood 
and lymph, protein, occult blood, PH, etc., and using for sick discovery, a diagnosis, and a therapy 
conventionally, is performed. For example, it is indispensable to management in diabetic early detection and 
a diagnostic list to measure the amount of the grape sugar in urine quickly and simply. Moreover, in order to 
inspect a digestion function, the constituent for digestion functional tests containing grape sugar is given to a 
test subject, the constituent for digestion functional tests or saliva is extracted from a test subject after the 
count digestion of a convention, the amount of shifting-into saliva grape sugars is measured, and the method 
of judging a digestion function with the measurand of the grape sugar is also performed. 
[0003] For example, it considers as the approach of inspecting the amount simply and quickly in the 
existence list of the grape sugar contained in urine, and the reagent which colors in response to base 
materials, such as paper, is supported with each component of a liquid, after being immersed in the urine 
which made this the test paper and extracted it, change of the color of the test paper is observed with the 
naked eye, and the method of judging the amount is taken. Moreover, when the reagent which colors in 
response to the paper cup which extracts urine is printed with the grape sugar in the above-mentioned urine 
etc. and urine is extracted in a paper cup, the printing part colors and there is also a method of judging 
various components. 

[0004] According to an operation of a glucose oxidase, grape sugar react with the oxygen in air, and, finally 
the conventional grape-sugar checking test piece oxidizes to a gluconic acid and a hydrogen peroxide. This 
hydrogen peroxide generates the oxygen of a nascent state according to an operation of a peroxidase, and 
this oxygen is immediately connected with oxidizability indicators, such as O-tolidine, and makes this 
indicator color. The reagent constituent which consists of a saccharic acid-ized enzyme, a peroxidase, and an 
oxidizability indicator was dissolved or distributed in the water or water-alcoholic system resin solvent, after 
infiltrating a filter paper into the obtained liquid, it dried, and the test piece for grape-sugar detection in the 
body fluid using this principle stuck this filter paper on plastic film, cut it out in proper magnitude, and came 
as the test paper. 

[0005] However, there were the following troubles in this approach. 

(a) If the reagent constituent which consists of a saccharic acid-ized enzyme, a peroxidase, and an 
oxidizability indicator is dissolved or distributed to water or water-alcoholic solvent and a sinking-in 
solution is adjusted, an enzyme will be unstable, and will tend to deactivate and, moreover, sinking-in liquid 
will deteriorate quickly. For this reason, after adjustment of sinking-in liquid needs to perform sinking in to 
the filter paper covering many processes immediately. Moreover, even if it performed sinking in to a filter 
paper immediately, some enzymes had the problem that will deactivate or a part of sinking-in solution will 
deteriorate. 

(b) As mentioned above, special cautions and skill were required and the sinking-in solution had caused the 
rise of a manufacturing cost, in order it was difficult to hold the quality of the obtained test piece uniformly 
and to have secured the trial precision and dependability of a test piece, since the production process was 
complicated even if not unstable. 

[0006] Therefore, a production process is simplified, development of the test piece suitable for mass 
production method is furthered, a water-alcoholic mixed solution is made to dissolve enzymes in 
JP,44-25953,B beforehand, an indicator, PH buffer, a giant-molecule binder, water retention support, etc. are 
mixed to this, the ink constituent which has printing or coating fitness is adjusted, and the method of 
manufacturing a test piece through printing or coating, and a desiccation process to a base material is 
proposed in this ink constituent. Moreover, the nonaqueous solvent which hardly dissolves enzymes is made 
to distribute an enzyme to JP,58-209995,A, and, subsequently the method of dissolving or distributing an 
indicator, PH buffer, a macromolecule binder, water retention support, etc., adjusting an ink constituent, 
printing this ink constituent to a base material, and manufacturing a test piece is proposed. 
[0007] Moreover, in order to inspect a digestion function, to JP,4-182410,A, the constituent for digestion 
functional tests containing grape sugar is given to a test subject, the constituent for digestion functional tests, 
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saliva, etc. are extracted from a test subject after digestion termination, the grape sugar in saliva or the 
constituent for digestion functional tests are measured to it, and the method of judging a digestion function 
from the measurement result of grape sugar is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the detection range of grape sugar where many of 
conventional approaches are quantitive was restricted to low concentration (0 - 100 mg/dl), did not have the 
gradation nature of coloration at inside concentration to high concentration, and was difficult to measure. 
Moreover, even if it could measure the high-concentration range to some extent from inside concentration, 
as for operating procedure, it was complicated that there was the need of keeping the measuring time strictly 
etc. Moreover, even when the grape-sugar inspection object (test paper) created using the conventional ink 
constituent for grape-sugar detection was saved in the state of anoxia at a room temperature, the enzyme of 
glucose oxidase or a peroxidase deactivated, or degradation of an oxidizability indicator arose, and there was 
a problem in a mothball. 

[0009] Therefore, this invention improves an ink presentation and the good coloration of gradation nature 
was acquired from low concentration for sugar concentration to the high-concentration range (0-500 mg/dl) 
inside according to the concentration of grape sugar. Moreover, after coloration enabled it to maintain early 
gradation, without discoloring, and has improved the conventional fault for 1 to 2 hours. Furthermore, the 
inspection object has been improved so that coloration with the sufficient gradation nature even after a 
mothball may be acquired. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the presentation of the ink 
for grape-sugar detection was made to be the following. The ink constituent used for the inspection object 
for grape-sugar detection Glucose oxidase, In the ink constituent for grape-sugar detection which consists of 
a peroxidase, an oxidizability indicator, a water-soluble polymer, water retention support, PH buffer, a 
surface active agent, a solvent, and others Said oxidizability indicator is guaiac resin and said water-soluble 
polymer is the mixture of the polyvinyl pyrrolidone of low molecular weight, and the polyvinyl pyrrolidone 
of the amount of giant molecules. It considered as the ink constituent for grape-sugar detection characterized 
by said water retention support consisting of fine particles which contain a carboxymethyl-cellulose calcium 
salt at least. 

[001 1] Moreover, the mixed rate was used as the ink constituent for grape-sugar detection whose content in 
[ all ] a constituent said water-soluble polymer is the mixture of the polyvinyl pyrrolidone of the low 
molecular weight of weight average molecular weight 1,000-5,000, and the polyvinyl pyrrolidone of the 
amount of giant molecules of weight average molecular weight 1,000,000-1,300,000, the polyvinyl 
pyrrolidone of low molecular weight is 30 - 50 % of the weight, and the polyvinyl pyrrolidone of the amount 
of giant molecules is 50 - 70 % of the weight, and is 3 - 7 % of the weight. 

[0012] Furthermore, the content of the guaiac resin as said oxidizability indicator is 1 - 2 % of the weight, 
and it considered as the ink constituent for grape-sugar detection whose content of the 
carboxymethyl-cellulose calcium salt as said water retention support is 5 - 15 % of the weight. 
[0013] And when the grape-sugar inspection object produced using said ink constituent measured whenever 
[ coloration ] using a reflection density meter, the range of 5 - 500 mg/dl was used as the measurable ink 
constituent for grape-sugar detection as a grape-sugar content. In addition, the reflection density of a 
grape-sugar inspection object is JIS. It measured based on Z8120, using the DNP reader by Dai Nippon 
Printing Co., Ltd. as a reflection density meter. This DNP reader was developed for the density measurement 
of sugar and the test paper for protein measurement, and can measure the reflection density of a specimen 
(sample), a reflection factor, and the amount equivalent value of reflected lights. 
[0014] namely, as a water-soluble polymer used for the ink constituent for grape-sugar detection The 
polyvinyl pyrrolidone and molecular weight of low molecular weight of 1,000-5,000 use [ molecular 
weight ] the mixture of the polyvinyl pyrrolidone of the amount of giant molecules of 1,000,000-1,300,000. 
By making [ the mixed rate ] the polyvinyl pyrrolidone of the amount of giant molecules into 50 - 70 % of 
the weight for the polyvinyl pyrrolidone of low molecular weight 30 to 50% of the weight, and making the 
content in [ all ] a constituent into 3 - 7 % of the weight The enzyme of glucose oxidase or a peroxidase is 
stable and the coloration in which the inspection object for grape-sugar detection created using this was 
extended, and the retention period was stabilized till 1.5 in room temperature preservation in the anoxia 
condition came to be acquired. 
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[0015] Moreover, by making the content of the guaiac resin as an oxidizability indicator into 1 - 2 % of the 
weight, and making the content of the carboxymethyl-cellulose calcium salt as water retention support into 5 
- 15 % of the weight in the ink constituent for grape-sugar detection, it became the high concentration field 
of grape sugar, and what has the coloration especially good [ gradation nature ] in the concentration of 100 - 
500 mg/dl, and the range of the grape-sugar concentration 5 - 500 mg/dl became measurable with the 
inspection object of one sheet. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the ** type top view of the grape-sugar inspection object 
created using the ink constituent for grape-sugar detection of this invention. Drawing 2 is the top view of the 
printed matter when printing to a base material using the ink constituent for grape-sugar detection of this 
invention, and forming a grape-sugar detecting element. As shown in drawing 1 , by printing, the ink 
constituent for grape-sugar detection of this invention forms the grape-sugar detecting element 2, and uses it 
for a base material 3 as a grape-sugar inspection object 1 . The ink constituent for grape-sugar detection 
consists of glucose oxidase, a peroxidase, an oxidizability indicator, a water-soluble polymer, water 
retention support, PH buffer, a surfactant, a solvent, and others. The grape-sugar inspection object (test 
piece) produced using the ink constituent for grape-sugar detection of this invention measures the amount of 
grape sugars in body fluid, such as urine, blood, and saliva, based on the following principles. 
[0017] (Principle) According to an operation of saccharic acid-ized enzymes, such as glucose oxidase, the 
grape sugar in body fluid react with the oxygen in air, and, finally oxidize to a gluconic acid and a hydrogen 
peroxide. The generated hydrogen peroxide generates the oxygen of a nascent state according to an 
operation of a peroxidase, and the oxygen of this nascent state reacts with oxidizability indicators, such as 
O-tolidine and guaiac resin, and makes this indicator color immediately. With extent of this coloring 
(coloration), the existence of the grape sugar in body fluid and its amount are judged. 
[0018] Each presentation of the ink constituent for grape-sugar detection of this invention is explained 
below. Glucose oxidase is used as a saccharic acid-ized enzyme. Glucose oxidase oxidizes the grape sugar in 
body fluid, finally oxidizes to a gluconic acid and a hydrogen peroxide, and plays an important role in the 
ink constituent for grape-sugar detection of this invention. When it is used in the state of the refined 
freeze-drying article and the thing of the potency whose enzyme activity is 100 unit(s)/mg is used, it adds 
0.02 to 2% of the weight to the solid content of an ink constituent, and 0.2 - 1 .8% of the weight of the 
content of glucose oxidase is preferably desirable. 

[0019] A peroxidase is an enzyme which carries out the catalyst of the oxidation of various matter by 
making a hydrogen peroxide into a hydrogen acceptor. In the ink constituent for grape-sugar detection of 
this invention, the role which oxidizes the hydrogen peroxide generated by oxidation of grape sugar as 
mentioned above, and generates the oxygen of a nascent state is played. The refined freeze-drying article is 
used like glucose oxidase, and when a potency is 100 unit(s)/mg, 0.02 - 0.5% of the weight of a content is 
preferably desirable [ a peroxidase ] 0.002 to 1% of the weight to the solid content of an ink constituent. 
[0020] An oxidizability indicator reacts as mentioned above with the oxygen of the nascent state generated 
by the peroxidase, and colors, and the amount of the grape sugar in body fluid is judged with extent of the 
coloring. As an oxidizability indicator, although guaiac resin, O-tolidine, benzidines, N-alkylation 
benzidines, a naphthol derivative, etc. could be used, in this invention, guaiac resin was suitable. The content 
in the ink constituent for grape-sugar detection is 1 - 3 % of the weight, and is about 1 .5 % of the weight 
preferably. Especially when the mixture of the polyvinyl pyrrolidone of low molecular weight and the 
polyvinyl pyrrolidone of the amount of giant molecules was used as a water-soluble polymer of the ink 
constituent for grape-sugar detection, good coloring of the gradation nature according to concentration was 
obtained to the high-concentration grape-sugar solution (the range of 100 - 500 mg/dl) by carrying out the 
content of guaiac resin to about 1 .5% of the weight, so that it might mention later. 

[0021] Although a water-soluble polymer is used as a binder of the ink constituent for grape-sugar detection, 
as a binder, naturally-ocurring polymers, such as cellulosics, such as water-soluble polymers, such as 
nonaqueous solubility resin, such as polyester, an alkyd resin, polystyrene, acrylic resin, an epoxy resin, and 
a polyvinyl chloride (a copolymer is also included), or polyvinyl alcohol (it considers as Following PVA), 
and a polyvinyl pyrrolidone (it considers as Following PVP), methyl cellulose, ethyl cellulose, hydroxyethyl 
cellulose, and a hydroxymethyl cellulose, starch, polysaccharide, gelatin, and casein, etc. are used. 
[0022] In this invention, the water-soluble polymer used as a binder acts as a direct or indirect stabilizing 
agent of enzymes, such as glucose oxidase and a peroxidase, and when the inspection object for grape-sugar 
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detection (it only considers as a grape-sugar inspection object below) which applied the ink constituent for 
grape-sugar detection to the base material, and produced it is saved in the state of anoxia at a room 
temperature, deactivation (potency fall) of an enzyme is prevented. Moreover, a water-soluble polymer is 
useful also to prevention of degradation of the oxidizability indicator under preservation. Therefore, the 
retention period of a grape-sugar inspection object can be made to extend by selecting a water-soluble 
polymer. 

[0023] Although the shelf-life was nine months when it saved in the state of anoxia conventionally at a room 
temperature by selecting the mixture of PVP (polyvinyl pyrrolidone) of low molecular weight, and PVP of 
the amount of macromolecules from the above thing as a water-soluble polymer as shown below, it was 
extensible in 1.5. Moreover, a grape-sugar inspection object came to show the good coloration of gradation 
nature according to grape-sugar concentration by using the mixture of PVP of low molecular weight, and 
PVP of the amount of giant molecules. Especially, high-concentration (100 - 500 mg/dl) gradation nature 
became good, and measurement became possible with the grape-sugar inspection object of one sheet from 
low concentration to inside and high concentration. The coloration which has gradation nature in the high 
concentration of 100 or more mg/dl with the conventional grape-sugar inspection object was not acquired, 
but 0 - 1 00 mg/dl of the measuring range was a limit. 

[0024] Furthermore, the weight average molecular weight of the thing of low molecular weight is [ PVP of 
low molecular weight used as a water-soluble polymer ] very as effective as 1,000-5,000. Especially, the 
thing of about 3,000 molecular weight is suitable. Moreover, as for PVP of the amount of macromolecules, 
conventional PVP whose weight average molecular weight is 1,000,000-1,300,000 is used. The mixed rate 
of PVP of low molecular weight and PVP of the amount of macromolecules has more preferably that good 
to which PVP and weight average molecular weight of 3,000 set [ weight average molecular weight ] the 
mixed rate to 5 to 7 for PVP of 1,100,000, although PVP of the amount of macromolecules is used for PVP 
of low molecular weight in 50 - 70% of the weight of the range 30 to 50% of the weight. Furthermore, 
although the content in the ink constituent for grape-sugar detection of the mixture of PVP is used at 3 - 7 % 
of the weight, it is 5 - 6% of the weight of the range preferably. 

[0025] When water retention support applies the ink constituent for grape-sugar detection to a base material, 
and uses it as a grape-sugar inspection object and the sample liquid of the measuring object is contacted in 
the grape-sugar inspection object, the absorptivity of the reagent constituent formed on the base material is 
improved, contact of sample liquid and a reagent constituent is helped, and the role which stabilizes the 
color reaction of an indicator is played. Therefore, as water retention support which carries out such an 
operation, when water (or sample liquid) is contacted, acidity or alkalinity is not shown, it has a bad 
influence neither on an enzyme nor an oxidizability indicator, but, moreover, the high thing of a whiteness 
degree is desirable. As such a thing, powder, such as a kaolin, a synthetic silica, glass, a cellulose, a 
microcrystal cellulose, a calcium carbonate, a magnesium carbonate, aluminum silicate, ion-exchange resin, 
a calcium salt of a carboxymethyl cellulose, and hydroxypropylcellulose, is used. 

[0026] Especially in this invention, the calcium salt (referred to as CMC-calcium below) of a carboxymethyl 
cellulose was suitable. When sample liquid was contacted, the compatibility of a reagent constituent and 
water became good, the grape-sugar inspection object using CMC-calcium as water retention support had 
smooth incorporation of the sample liquid to the inside of a reagent constituent, and coloration was 
stabilized, and gradation nature's of coloration improved. The content of CMC-calcium in the ink constituent 
for grape-sugar detection is used in 5 - 15% of the weight of the range, and is about 10 % of the weight 
preferably. 

[0027] As an ink constituent for grape-sugar detection, PH buffer, a surfactant, a solvent, other components, 
etc. are added other than the above-mentioned component. PH buffer is for stabilizing PH of an ink 
constituent, and used the buffer of a citric-acid-sodium citrate in this invention. Moreover, although a 
surfactant is used as a wetting agent of an ink constituent and could use various surfactants, in this invention, 
the nonionic surfactant ("LEO gold SP-L10 (span20) n by Kao Corp.) was used. 
[0028] Moreover, although the nonaqueous solubility solvent was used and various solvents, such as 
benzene, toluene, a methyl ethyl ketone, ethyl acetate, a butanol, a hexanol, and butyl-cellosolve acetate, 
could be used as a solvent, in this invention, the partially aromatic solvent of a hexanol and butyl-cellosolve 
acetate was used. As other components, in order to improve firmness, hydroxypropylcellulose and a 
crystalline cellulose were used. 
[0029] 
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[Example] Below, based on an example, this invention is explained in detail. 

(Example 1) As shown in drawing 2 , using a white polystyrene sheet with a thickness of 300 micrometers 
as a base material 3 of inspection medicine, on this, using the ink of the following presentation, the square of 
5mm angle was printed and the grape-sugar detecting element 2 was formed by the screen-stencil method. 
As the obtained printed matter 4 was cut out in the shape of a stick after 70-degree-C 40-second desiccation 
and was shown in drawing 1 , it considered as the grape-sugar inspection object 1 . 
[0030] 

Grape-sugar checking ink constituent (A) 

(1) Oxidizability indicator (guaiac resin) 1.6 % of the weight (2) Water-soluble polymer 5.5 % of the weight 
(PVP of molecular weight 3000 and 1,100,000 is mixed by 5 to 7) 

(3) Water retention support (CMC-calcium) 10.0 % of the weight (4) Glucose oxidase 0.8 % of the weight 
(5) Peroxidase 0.4 % of the weight (6) PH buffer (citric-acid-citric-acid Na) 2.8 % of the weight (7) 
Nonaqueous solubility polymer 0.0 (8) Surfactant (span20) 1 .0 % of the weight (9) Solvent (a hexanol, butyl 
Cellosolve) - 46.4 % of the weight (10) - in addition to this -31.5 % of the weight (6.3 % of the weight of 
hydroxypropyl cellulose and 25.2 % of the weight of crystalline celluloses are included as fine particles) 
[003 1 ] It was immersed in the urine containing the grape sugar of a known amount using the 
above-mentioned grape-sugar inspection object 1, and the coloration condition of an inspection object over 
grape-sugar concentration was measured. According to grape-sugar concentration, coloration of the 
above-mentioned grape-sugar inspection object 1 immersed in the urine containing grape sugar was carried 
out to deep blue from light blue. A reflection density meter (the "DNP reader" by Dai Nippon Printing Co., 
Ltd.) is used for the coloration concentration of this grape-sugar inspection object 1 that carried out 
coloration blue, and it is JIS. It is based on Z8120. As a result of measuring the reflection density (OD) in 
the wavelength of 610nm and plotting the reflection density (OD) of the grape-sugar inspection object 1 to 
grape-sugar concentration (logarithmic scale), as shown in drawing 3 , reflection density (OD) changed 
linearly in the range of the grape-sugar concentration 5 - 500 mg/dl. 

[0032] That is, drawing 3 measures the reflection density (OD) of the inspection object which was immersed 
and carried out coloration of the 5 inspection objects of the grape-sugar inspection object separately created 
to the urine of each concentration containing 5, 10, 20, and 50,100,200,300,500 mg/dl as a grape-sugar 
content, plots the average value of 5 inspection objects of the reflection density (OD) to grape-sugar 
concentration, and shows the variation range of the reflection density (OD) of 5 inspection objects to 
coincidence. Consequently, as shown in drawing 3 , the coloration condition of the grape-sugar inspection 
object of this invention was the range of the grape-sugar concentration 5 in urine - 500 mg/dl, it changed 
linearly and it was checked that repeatability is also very good. 

[0033] Moreover, in order to measure the grape-sugar concentration in urine quickly from the coloration 
condition of the above-mentioned grape-sugar inspection object, the approach of measuring by colorimetry 
with a standard color was adopted. First, the standard colorimetry plate used as a standard color was created 
as follows. The coloration condition of the above-mentioned inspection object which carried out coloration 
by each concentration of grape sugar was taken in the photograph, and the same color as the inspection 
object which carried out coloration to the polystyrene plate of white with a thickness of 300 micrometers by 
each concentration of grape sugar was printed based on the color of this photograph. The reflection density 
(OD) of the printed polystyrene plate is measured, and it plots to the grape-sugar concentration in urine as 
mentioned above. 

[0034] Furthermore, in order to make it the reflection density and grape-sugar concentration of a printing 
plate become proportionality completely, various things which changed the printing concentration of a 
polystyrene plate are created, and as reflection density is measured like the above and it is shown in drawing 
4 , it plots. What has reflection density (OD) in grape-sugar concentration and proportionality (reflection 
density is plotted on a straight line and it is the thing of - mark) is selected from these printing plates, and it 
considers as the standard colorimetry plate in each concentration (5, 10, 20, 50,100,200,300,500 mg/dl). 
Furthermore, various creation of the colorimetry plate of the neutral colors of this standard colorimetry plate 
is carried out by printing, and that reflection density is measured, and like the above, the colorimetry plate 
corresponding to each grape-sugar concentration in drawing 4 is selected, and it considers as the colorimetry 
plate in that grape-sugar concentration. 

[0035] OD value when measuring the reflection density (OD) of the above-mentioned standard colorimetry 
plate is doubled ten, and it considers as the standard colorimetry number to each grape-sugar concentration 
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of a standard colorimetry plate, and when this is plotted to grape-sugar concentration, it comes to be shown 
in drawing 5 . If the standard colorimetry number and grape-sugar concentration of a standard colorimetry 
plate which were created as mentioned above are shown by comparison, it will become as it is shown in 
Table 1 . Hereafter, when measuring the grape-sugar concentration in urine by colorimetry using the 
grape-sugar inspection object by this invention, it decided to express reflection density as a standard 
colorimetry number. 
[0036] 
[Table 1] 
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[0037] It was immersed into urine like the above-mentioned after one-month preservation by one month, 40 
degrees C, and 75%RH, coloration of the above-mentioned grape-sugar inspection object was carried out to 
the room temperature, and the coloration concentration was measured. A measurement result is as being 
shown in Table 2. The measurement result of the inspection object in early stages of [ above-mentioned ] 
manufacture was also shown in Table 2 together for the comparison. Coloration concentration was 
expressed as the above-mentioned standard colorimetry number. As shown in Table 2, the coloration 
condition of an inspection object was not different from the inspection object in early stages of manufacture 
to a room temperature at all after one-month preservation with one month, 40 degrees C, and 75%RH. That 
is, neither degradation nor deactivation having produced the reagent constituent of a grape-sugar inspection 
object, but having maintained the early engine performance during the retention period, is shown. 
[0038] 
[Table 2] 
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1 5. 0 
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15.0 


5 0 0 


17.0 


17.0 


17. 0 
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[0039] (Example 2) Using the grape-sugar inspection object 1 created in the example 1, it is the following, 
and the grape-sugar concentration in the saliva after a digestion ability trial was made and measured. Known 
amount addition of the grape sugar is carried out at a digestion ability checking constituent, and give a test 
subject 4g of the digestion ability checking constituent, make this digest 20 times (ten digestion rates / 8 
seconds), and a digestion ability checking constituent and saliva are made to breathe out in a paper cup after 
digestion termination, and with 10 moreml purified water, ** breathes out opening to **, makes this breathe 
out in said paper cup, and it is made together with a digestion ability checking constituent or saliva. Into this 
mixed liquor, it is immersed, coloration of the grape-sugar inspection object 1 created in the example 1 was 
carried out, it took out after 3 seconds, excessive saliva and a digestion ability checking constituent were 
wiped off, and the grape-sugar concentration which shifted into saliva the grape-sugar inspection object 
which carried out coloration blue as compared with said standard colorimetry plate was computed. 
Moreover, the same trial as the above was performed using the grape-sugar inspection object which saved 
during July the grape-sugar inspection object created in the example 1 on condition that RH a room 
temperature, 40 degrees C, and 75% in the state of anoxia. 

[0040] A test result is as being shown in Table 3. As the result of Table 3 showed, it turned out that 
coloration concentration changes corresponding to grape-sugar concentration, and the grape-sugar 
inspection object of this invention is applicable to a digestion trial also to the suspension for a digestion trial. 
Moreover, also after saving the grape-sugar inspection object of this invention for seven months at a room 
temperature, the coloration condition was good and it turned out that there is no change in the engine 
performance. Furthermore, even when saved for seven months on condition that 40 degrees C and 75%RH, 
in the range of the grape-sugar concentration 5 - 200 mg/dl, the coloration condition was good. However, it 
turned out that the coloration concentration falls from an early thing, and the engine performance is falling 
slightly to the high concentration range of grape sugar (300 - 500 mg/dl). When saved on condition that 40 
degrees C and 75%RH, it is said that it corresponds by the room temperature preservation [ about 3 times ], 
and 40 degrees C, 75%RH, and seven-month preservation correspond in about 21 months (one year, nine 
months) of room temperature preservation. Therefore, if the grape-sugar inspection object of this invention 
is saved in the state of anoxia at a room temperature, it can predict that it can save for at least 1 .5 years, 
without reducing the engine performance. 
[0041] 
[Table 3] 
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1 5 


5. 0 


5. 0 


5. 0 


5 0 


9. 0 


9. 0 


9. 0 


10 0 


11.0 


11.0 


11.0 


2 0 0 


13.0 


1 3. 0 


1 3. 0 


3 0 0 


1 4. 5 


1 4. 5 


14.0 


5 0 0 


16.0 


1 6. 0 


15.0 



[0042] (Example of a comparison) As an example of a comparison, ink constituents, such as what does not 

use PVP of low molecular weight as a water-soluble polymer, a thing which does not use CMC-calcium as 

absorptivity fine particles, or a thing which lessened the amount of guaiac resin as an oxidizability indicator, 

were created, and the grape-sugar inspection object was created like the example 1 . 

[0043] (Example 1 of a comparison) The ink of the following presentation was used and the inspection 

object for grape-sugar detection was created like the example 1. 

Grape-sugar checking ink constituent (B) 

(1) An oxidizability indicator (guaiac resin) 1 .0 Weight % (2) A water-soluble polymer (PVP of molecular 
weight 1,100,000) 2.6 Weight % (3) Water retention support (CMC-calcium) 0.0 (4) Glucose oxidase 
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(GOD) 0.8 Weight % (5) Peroxidase (POD) 0.4 Weight % (6) PH buffer (citric-acid-citric-acid Na) 2.8 
Weight % (7) Nonaqueous solubility polymer 0.5 Weight % (8) Surfactant (span20) 1 .0 Weight % (9) 
Solvent (a hexanol, butyl acetate) 59.4 Weight % (10) In addition to this 31.4 Weight % (6.3 % of the 
weight of hydroxypropyl cellulose and 25.1 % of the weight of crystalline celluloses are included as fine 
particles) 

[0044] (Example 2 of a comparison) The ink of the following presentation was used and the inspection 
object for grape-sugar detection was created like the example 1. 
Grape-sugar checking ink constituent (C) 

(1) An oxidizability indicator (guaiac resin) 1.6 % of the weight (2) A water-soluble polymer (PVP of 
molecular weight 1,100,000) 2.7 % of the weight (3) Water retention support (CMC-calcium) 0.0 (4) 
Glucose oxidase 0.8 % of the weight (5) Peroxidase 0.4 % of the weight (6) PH buffer (citric-acid-citric-acid 
Na) 2.8 % of the weight (7) Nonaqueous solubility polymer 0.5 (8) 1.0 % of the weight (span20) (9) of 
surface active agents Solvent (a hexanol, butyl acetate) 48.9 % of the weight (10) in addition to this 41.3 % 
of the weight (8.3 % of the weight of hydroxypropylcellulose and 33.0 % of the weight of crystalline 
celluloses are included as fine particles) 

[0045] (Example 3 of a comparison) The ink of the following presentation was used and the inspection 
object for grape-sugar detection was created like the example 1 . 
Grape-sugar checking ink constituent (D) 

(1) Oxidizability indicator (guaiac resin) 1.6 Weight % (2) Water-soluble polymer 5.5 Weight % (PVP of 
molecular weight 3000 and 1,100,000 is mixed by 5 to 7) 

(3) Water retention support 0.0 (4) Glucose oxidase 0.8 Weight % (5) Peroxidase 0.4 Weight % (6) PH 
buffer (citric-acid-citric-acid Na) 2.8 Weight % (7) Nonaqueous solubility polymer 0.0 (8) Surfactant 
(span20) 1 .00 % of the weight (9) Solvent (a hexanol, butyl acetate) 46.6 % of the weight (10) In addition to 
this 41.3 % of the weight (8.3 % of the weight of hydroxypropylcellulose and 33.0 % of the weight of 
crystalline celluloses are included as fine particles) 

[0046] The grape-sugar inspection object created in the example of a comparison was immersed in the urine 
containing the grape sugar of a known amount like the example 1 , and the coloration condition of an 
inspection object over grape-sugar concentration was measured. Moreover, it was immersed into urine after 
one-month preservation by the room temperature and 40 degrees C, and 75%RH like the example 1, 
coloration of the grape-sugar inspection object created in the example of a comparison was carried out, and 
the concentration was measured. A result is as being shown in Table 4. As shown in Table 4, although the 
grape-sugar inspection object created in the example 1 of a comparison showed coloration with a certain 
amount of [ the range of the grape-sugar concentration 0-100 mg/dl ] sufficient gradation nature, by 100 or 
more mg/dl, blue concentration of an inspection object was hardly able to change and was not able to 
measure the concentration of 100 or more mg/dl. Moreover, the grape-sugar inspection object created in the 
example 1 of a comparison deteriorated during preservation, and coloration concentration fell. 
[0047] that there are few amounts of the guaiac resin of an oxidizability indicator as compared with an 
example 1 although the example 1 of a comparison is the same as the conventional ink constituent for 
grape-sugar detection, that PVP of low molecular weight is not contained only by PVP of the amount of 
macromolecules as a water-soluble polymer, and the thing that CMC-calcium does not contain as water 
retention support and that are not — it comes out. As the ink constituent for grape-sugar detection of this 
invention was shown in an example 1, the engine performance of a grape-sugar inspection object was 
sharply improvable by increasing the amount of guaiac resin about 1 .5 times as an oxidizability indicator, 
adding PVP of low molecular weight as a water-soluble polymer, adding CMC-calcium as water retention 
support further, and improving the conventional ink constituent. That is, with the conventional inspection 
object, measurement also of the range of 100 which was not able to be measured - 500 mg/dl was attained 
with the inspection object of one sheet. Moreover, even if there was little degradation under preservation and 
it saved for one month by 40 degrees C and 75%RH, the completely same coloration as the thing in early 
stages of manufacture was shown. 

[0048] that, as for the example 2 of a comparison, PVP of low molecular weight is not contained only by 
PVP of the amount of macromolecules as a water-soluble polymer as compared with an example 1, and the 
thing which CMC-calcium does not contain as water retention support and which are not — it comes out. 
And the grape-sugar inspection object created in the example 2 of a comparison is that shelf life is not good 
as compared with the thing of an example. The shelf life of a grape-sugar inspection object was able to be 
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raised by adding PVP of low molecular weight other than PVP of the amount of macromolecules as a 
water-soluble polymer, and adding CMC-calcium as water retention support so that an example 1 might be 
compared with the example 2 of a comparison and it might be known. 

[0049] the thing for which CMC-calcium does not contain the example 3 of a comparison as water retention 
support as compared with an example 1 and which are not — it comes out. As shown in Table 3 in the case 
of the example 3 of a comparison, although the range of the grape-sugar concentration 100 - 500 mg/dl is 
also measurable and shelf life had also brought a result which is not bad, nonuniformity is in a coloration 
condition and coloration with sufficient stability was not acquired. From the above thing, by adding 
CMC-calcium as water retention support showed that coloration was stabilized. 
[0050] 
[Table 4] 
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In the example 3 of a notes comparison, there is much coloration nonuniformity and the stability of 
coloration is not good. 

[0051] (Example 4 of a comparison) The grape-sugar concentration in the saliva after a digestion ability trial 
was measured like the example 2 using the grape-sugar inspection object 1 created in the example 3 of a 
comparison. Moreover, the grape-sugar concentration in the saliva after a digestion ability trial was 
measured like the example 2 using the grape-sugar inspection object which saved during July the 
grape-sugar inspection object created in the example 3 of a comparison on condition that RH a room 
temperature, 40 degrees C, and 75% in the state of anoxia. 

[0052] A test result is as being shown in Table 5. Although there is no difference in the coloration condition 
with what [ big ] saved the grape-sugar inspection object which CMC-calcium does not contain as water 
retention support for seven months at the room temperature and the early engine performance is held so that 
the result of Table 5 may show When saved for seven months on condition that 40 degrees C and 75%RH, it 
turned out that the first stage carries out [ the coloration concentration ] a thing twist remarkable fall, and a 
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mothball is impossible to the high concentration range of grape sugar (300 - 500 mg/dl). 

[0053] 

[Table 5] 
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[0054] 

[Effect of the Invention] Conventionally, the grape-sugar inspection object created using the ink constituent 
for grape-sugar detection of this invention becomes measurable, and the high-concentration range (100 - 500 
mg/dl) where measurement was made very difficult is also the inspection object of one sheet, and can 
measure it from low concentration (5-100 mg/dl) to high concentration inside quickly and easily. Moreover, 
the grape-sugar inspection object of this invention can also measure the grape-sugar concentration which 
shifted to saliva after digesting a digestion ability inspection constituent, and can expect to be available as an 
inspection object of various kinds of grape-sugar concentration. Since what the grape-sugar inspection 
object of this invention contacted the suspension of urine or others, and carried out coloration is stable and it 
does not discolor, it becomes unnecessary to observe the measuring time strictly, and measurement becomes 
very easy. Furthermore, there is little degradation under preservation and, in room temperature preservation, 
the shelf-life is extensible in the anoxia condition in 1 .5. Therefore, mass production method becomes 
possible and cost reduction can be planned. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 It is the ** type top view of the grape-sugar inspection object in which the grape-sugar 
detecting element was formed. 

[Drawing 21 It is the top view of the printed matter when forming a grape-sugar detecting element in a base 
material by printing using the ink for grape-sugar detection of this invention. 

[Drawing 31 It is drawing having shown the relation of the reflection density (OD) of the grape-sugar 
concentration and the inspection object when measuring the grape sugar of the known concentration in urine 
using the grape-sugar inspection object of this invention. 

[Drawing 41 It is an explanatory view when creating the standard colorimetry plate to the various 
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grape-sugar concentration in urine, and is drawing which plotted the reflection density of a standard 
colorimetry plate to various grape-sugar concentration. 

[Drawing 51 It is drawing having shown the reflection density (OD) and the standard colorimetry number of 
a standard colorimetry plate to the various grape-sugar concentration in urine. 
[Description of Notations] 

1 Grape-Sugar Inspection Object 

2 Grape-Sugar Detecting Element 

3 Base Material 

4 Printed Matter 



[Translation done.] 
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